“LONDON: HAUGHTON. & COMPANY, yo, PATERNOSTER ROW, 


New PORE: D; VAN Nosrranv, 23%, Murray Street; and 27 Warren Street, Paris: MABREGUET, 30, de. 
Madame Veuve’ J. BOYVEAU, Librarie Etrangère, 22, Rue de Ja Banque. | 
; BERLIN: A. & Co, Unter der Linden, 


PATENT LICHTNING. CONDUCTORS. 
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NEWALL CO0.'s PATENT: COPPER-ROPE. LIGHTNING- CONDUCTOR, | 
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TO INVENTORS. 


ESSRS. BREWER & JENSEN, British, Fo- 


reign, and Colonial Patent Agents, give prompt personal 
attention to all matters entrusted to them. Office for Patents, 
33, Chancery Lane, W.C. Established 1844. 


PATENTS—PATENTS. 


OBERTSON, BRoMAN & Co. (established 50 

years) continue to obtain Patents for Inventions. Pam- 

phlet, containing special advice, gratis or by post. 166, Fleet- 
street, London. 


| Free by post for 14 stamps. ris 
H ow To Make Money By PATENTS. By 
CHARLES BARLOW. 
Bartow & Co., 23, Southampton Buildings, London, W.C. 


‘[ ELEGRAMS.—The Oriental and Ameri- 


can Telegram Company (Limited), 140, Leadenhall-street, 
having purchased from the liquidators of the late Oriental Tele- 
gram Agency (Limited), the registers, &c., of that Agency, is the 
only Company authorised to use such Registers, Codes, Agencies, 


&c. The Company now possesses the most complete system of 


Agencies, and Messages for all parts are received at the offices, 
140, Leadenhall-street, and forwarded with the utmost dispatch. 
Otto Rocus, Managing Director. 


O.& F. H. Vartey, Engineer Contractors, 


Mildmay-Park Works, Mildmay-street, Highbury, N., 
manufacture Impr ved Morse Ink-writers, Duplex Instruments, 
Double Current Keys, Relays, Resistance Coils, Galvanometers, 
all description of Testing Apparatus for Submarine and Land 
Lines, Biock-signalling Instruments, Batteries and Stores. Con- 
— entered into for Constructionand Maintenance of Telegraph 

ines. 


BLOCK TELEGRAPHS AND ELECTRIC 
INTERLOCKING SIGNALS. 


& COMPANY 


Respectfully invite the attention of Railway Directcrs, Managers, 
and Engineers to their important improvements in ‘ Block” 
Telegraphs, especially to their new system (Patent 1874, in con- 
junction with Messrs. SAxBY & FARMER), inspected and improved 
by Captain TYLER, on behalf of the Board of Trade. By the use 
of this appliance, a signalman who receives a telegraphic indica- 
tion of a line blocked, from the signalman in advance, cannot pos- 
sibly give a contrary signal upon the outside semaphore to the 
engine-driver. 


“ Such is the latest development of railway signalling, which is | 


worthy of careful attention, constituting, as it does, a marked 
advance upon the ordinary block system.”—The Times. 
Office and Works—4, OLD STREET, GOSWELL Roan, LONDON. 


H M. Capner, Manufacturer of Electrical- 


Galvanic, and Philosophical Apparatus of every descrip- 
tion.—20, Northampton-square, Clerkenwell, E.C. | 


THE OPERATOR, 
American Journal of Scientitic 


A copy will be sent free on application to Messrs. HAUGHTON 
0., 10, Paternoster Row, London, E.C. : 


SUBSCRIPTION, 7S. PER ANNUM. 


GRIFFIN’S CHEMICAL HANDICRAFT, 


A Classified and Descriptive Catalogue ot 


CHEMICAL APPARATUS, with copious Explanatory 
Notes. By Joun J. GrirFin, F.C.S. In demy 8vo., 472 pp., Illus- 
trated with 1,600 Woodcuts, price 4s. bound in cloth; postage 7d. 


Second Edition in preparation, entirely revised, and containing | 


many additional cuts and descriptions of Modern Apparatus. The 
rices have been materially reduced in nearly all cases. It is the 
argest, most complete, and cheapest list of chemical apparatus 
ever published. A temporary price-list quoting reduced prices is 
now ready, price Is. 


JOHN J. GRIFFIN & SONS, 22, GARRICK STREET, 
LONDON, W.C. 


MESSRS. H. A. HARBOROW & H. SPAGNOLETTI 
Electric Telegraph Engineers, 


CONTRACTORS AND MANUFACTURERS, 
4, Circus Street, Marylebone, W. 


Makers of Block Instruments, Single and Double Needle Instru- 
ments, Coils for same with Induced Needles. Lines constructed 
and maintained. Batteries of every description. Electric Bells, 
Indicators, Thief and Fire Alarms for private houses, banks, 
hotels, warehouses, &c., &c. Lightning Conductors. All kinds of 
Electrical Mining Apparatus. H.and H.S. draw attention to 
their Bells, &c., especially adapted for mines. Models made. Ex- 
periments carried out.—4, Circus-street, Marylebone, London, W. 


Thermo-Electric Generator Company Æimited, 


Lonpon—27, New-street, Cloth Fair, Aldersgate-street, 
Close to Aldersgate Railway Station. 


Paris—86, Boulevard de Courcelles. 


M Cramonn, the Inventor, has received, at 
* the Annual Meeting of la Société d’Encouragement pour 

l'Industrie Nationale, on the 25th June, 1875, its Grand Gold 
Medai, in recognition and appreciation of the value of his impor- 

The following are some of the purposes to which this system is 

Telegraphy ; Electro-plating and Depo$jtion 
of Metals and Chemical Analysis ; Production of Light ; Torpe- 
does, and other Naval and Military Requirements; the Labora- 
tory and Lecture Room; Hospital and Surgical Practice, and 
Baths; Electric Clocks and Bells; Mining. 

For prospectus and all information, address as above 


W STONE, Mathematical-Instrument Maker 
* tothe Trade, 44, Gloucester-street, Bloomsbury. 
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OTTO WOLTERS, 


55, UPPER MARYLEBONE-STREET, PORTLAND-PLACE, LONDON, W., 
BALANCE MAKER, 


(MANY YEARS WITH L. OERTLING.) 


THE NEW SHORT-BEAMED ANALYTICAL BALANCES, 


A DESCRIPTION, EXPLAINING THE PRINCIPLES OF THESE BALANCES, POST-FREE ON APPLICATION. 


‘All Balances are adjusted by MR. WOLTERS himself under absolute guarantee. 


RUPTURES.—By Royal Letters Patent. 
Medical Men to be the most effective invention in the 
curative treatment of HERNIA. The use of a steel 

| requisite resisting power is supplied by the MOC- 

AS \ MAIN PAD and PATENT LEVER, fittirg with so 
cular may be had, and the Truss (which cannot fail to 

fit) forwarded by post, on the circumference of the 


WHITE’S MOC-MAIN LEVER TRUSS 
spring, sn hurttul in its effect, is here avoided, a soit 
much ease and closeness that it cannot be cetected, 
body, two inches below the hips, being sent to the 


. Is allowed by upwards of five hundred 
bandage being worn round the body, while the 

and may be worn during sleep. A descriptive Cir- 
Manufacturer, 
22% MR, JOHN WHITE, 228, PICCADILLY, W. 


Price of a Single Truss, 16s., 21s., 26s. 6d., 31s. 6d., postage- 


free. Double Truss, 31s. 6d., 42s., and 52s. 6d., postage-free. An 
Umbilical Truss, 42s. and 52s. 6d., postage-fiee. 
Post-office Orders to be made payable to JOHN WHITE, Post- 


office, Piccadilly. 
NEW PATENT 


ELASTIC STOCKINGS, KNEE-CAPS, &c. 


: For Varicose Veins, and all cases of Weakness and Swelling o 


the Legs, Sprains, &c. They are porous, light in texture, and 
inexpeusive, and aie drawn on like an ordinary stocking. Price 
from 4s. 6d., 7S. 6d., 10s., to 16s. each, postage free. 

JOHN WHITE, MANUFACTURER, 228, PICCADILLY, LONDON. 


PHOTOGRAPHY 
(Rapip Dry PROCESS.) 
Previous Knowledge not necessary. 


NoChemicals required in the Field. 
Tourists’ Pocket Camera and Slides, 
for Plates, 44 by 3}. Lens, Patent 
Folding Stand, Chemical Laboratory, 
and every requisite. 

PRICE COMPLETE, £8 8s. 
Full particulars and inst: uctiors free 


. mm. by Post, or Practical Lessons free on 
the Premises. Sensitive Plates, 4s. per doz. 


WRATTEN & WAINWRIGHT, 


MANUFACTURERS, 


38, GREAT QUEEN STREET, LONG ACRE, 
LONDON, W.C. 


[HE SCIENCE DEPÔT AND EXCHANGE.— 


seneral Scientific and Telegraphic Instruction; The 
Construction, Purchase, Sale, Exchange, Hire, or Valuation of 
(fuil-size ard mocel) Piii ting, Alphabetic, and Needle Instru- 
meris; aid all kinds of Electric, Preumatic, Acoustic, Heat, 
Optical, Mechanical, Photograrhic, Chemical, a: d other Appa- 
ratus : Lathes, Tools, Ergines, Boilers ; Astronomical, Surveying, 
and Drawing Instruments; ard all kinds of Material, Parts, 
Fittings.—App'y to Dr. A. CAPLATZ1, Science Depot, Chenies-st., 
Tottenham-court Road.—Immense Stock, and variety of second- 
hand Instruments at half-price, 


| 


G EOLOGY.—Elementary Collections, to 


illustrate the new edition of Lyell’s “ Students’ Elements 
of Geology,” and facilitate the important study of this science, can 
be had at 2, 5, 10, 20, 50, to 1000 guineas. Also single Specimens 
of Rocks, Minerals, Fossils, and recent Shells. Geological Maps, 
Hammers, all the recent publications, &c., of J. Tennant, Minera- 
logist to her Majesty, 149, Strand, London. 
Practical Instruction is given in Geology and Mineralogy by 
Professor TENNANT, F.R.G.S., at his residence, 149, Strand, W.C 


Second Edition, price tos. 6d. 


“ABC TELEGRAPHIC CODE. 


(Cope Worps not exceeding ten letters. 
_ Cyphers not exceeding five letters. (SIMPLICITY, ECO- . 
NOMY, AND SECRECY). Simplicity and Eccromy, palpable ; 
Secrecy absolute, specially adapted for the use of FINANCIERS, 
MERCHANTS, SHIPOWNERS, BROKERS, AGENTS, &c. 
(See opinions of the Press). Nearly a hundred papers testify in 


the highest terms possible to the thorough efficiency and com- 
pleteness of this work. 


EDEN FISHER, 50, LOMBARD STREET, E.C. 


‘TELEGRAPH CONTRACTORS (Home 


or Foreign) can be supplied with every description of 
Cabinet Work, at WM. M. FOXCROFT'S TELEGRAPH 
CASE MANUFACTORY, 54, Compton STREET, CLERKENWELL, 
E.C. Single and Double Needle Instrument Ca:es, Disc Cases, 
Morse Boards, and Bell Cases always in Stock. Teak Cases for 
Station Clocks made to order. Tenders given. - 


THE SCENOGRAPH. 


LL TOURISTS SHOULD SEND AT ONCE 
for the SCENOGRAPH MANUAL, PRICE 6d., 
including a cabinet-sized landscape taken with the 
instrument. This work fully describes this WON DER: 
FULLY CHFAP AND COMPACT POCKET TOUR. 
ISTS' CAMERA, the price of which complete with 
STAND, LENS, TWO DOUBLE DARK SLIDES, 
STAINED CASE, &c., is only FIFTY SHILLINGS, 


A smaller size for pictures 44 by 34, THIRTY-FIVE 
SHILLINGS. 


THE SCIOPTICON COMPANY, 
157, Gt. Portland-street, London, W. 


F9 PLACE (late B. Norris), Manufac- 


turing Optician and Mathematical-Instrument Maker, 13. 
Bull Street, Birmirgham, marufacturer of every description of 
MINING and SURVEYING INSTRUMFNTS. Repairs core 
upon the shcrtest notice. Sole Inventcr of the New Meta: 
Sacharometer. Inventors’ Models and all kinds of small Machinery 
done. <trictest confidence observed. 

N.B.—Wheel, Rack, and Screw Cutlery any size and pitch, 
on the shortest notice, 
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THE TELEGRAPHIC JOURNAL. 
Vout. IV.—No. 86. 


ON FACILITIES OFFERED TO THE 
PUBLIC IN TELEGRAPHING. 


Tuat within the short period since the telegraphs 
were taken over by the State (1870), the annual 
number of messages sent should have increased 
from six millions to twenty millions, is a fact 
pregnant with meaning. While the progress of a 
great social reform (like that inaugurated by the 
telegraph), and the public appreciation of the fact 
that distance need now form no obstacle to 
prompt inter-communication, may appear to some 
too slow and gradual, none can fail to recognise 
in what numberless ways such a development as 
that just indicated must have promoted the com- 
fort, enterprise, and wealth of the nation. To 
what extent these advantages are counterbalanced 
by the exchange of a leisurely existence—the 


olden times of stage coaches, and of letters costly 


and few—for that life at high pressure which, to 


some, means shortened life, we must leave to 


the moralist to determine. 

It is matter for regret that the accounts of the 
Telegraph Department, as presented to Par- 
liament, convey but a very imperfect impréssion 
of the true position of the undertaking. Indeed, 


five years of State Telegraphs is probably too short 


to allow of our estimating their permanent finan- 


cial position. It appears that the present increase 


of the revenue is about 10 per cent. per annum, 


_ though one cannot say how long this may continue. 


While the revenue has gone on increasing these 


” five years, at the rate of 7, 30, 8, 6, and 11 per cent. 


successively, the expenditure has increased, till 
lately, at a greater ratio, the corresponding num- 
bers for working expenses being 50, 47, 10, and 11 
per cent. increase, but (in 1875-6) 4 per cent. 
decrease. The possibility of decreasing the work: 
ing expenses calls for careful consideration, and 
the evidence recently furnished to the Select 
Committee on the Telegraph Department indi- 
cates various directions in which this decrease 
may be effected. | 

When the State assumes direction and control 
of the Telegraph system in a country, the object 
aimed at should evidently be (as was stated in 
preamble of the Act) to afford ‘a cheaper, more 
widely extended, and more expeditious system of 
telegraphy” to the public; and all proposals for 
increasing the revenue from telegraphs should 
be tested by this criterion. The Committee just 
named had occasion to weigh a number of 


such proposals, and have communicated their 
views concerning these in their recently published 
Report. We may briefly notice some of the 
suggestions made. | 

The recommendation by the Treasury Com- 
mittee, last year, of a tariff at a penny per word, 
which would raise an ordinary shilling telegram 
(of twenty-nine words, addresses included) to 
2s. 5d., was thought contrary to the purposes of 


the Act; though there would be compensating | 


advantages in the public being allowed to send 
messages under a shilling. 
The public, it is found, are apt to extend the 


titles and addresses of the sender and the receiver © 


of a telegram to undue length. It has been pro- 
posed to charge for the addresses.. The old 
restriction, however, on addresses, was found often, 


in the case of the receiver’s address, to involve... 


much trouble in delivery. This objection does 
not apply to the sender, and the Committee think 


an economy might be realised by taking the — 


address of the sender merely for reference, and 
not to be transmitted unless it were paid for as 
part of the telegram. | 

In Melbourne a considerable saving of labour 
and stationery has been effected by sending out 
messages without envelopes—merely closed and 
gummed and addressed on the back. | 

It was suggested by the Glasgow Postmaster 
that short messages of twelve words, including 
addresses, should be sent for 6d. (this was ex- 
pected to largely increase local traffic), and Major 
Webber proposed that a class of deferred messages 
should be instituted, for which there should be à 
charge of 6d. for ten words in the body of the 


message, and 3d. for every additional ten words. » 
Over these second-class messages, the ordinary 


Is, messages would have the priority ; but in any 
case the delay could not be great. The advan- 
tages offered are, that in small localities tele- 
gtams would be largely multiplied; and that wires 
which now remain comparatively idle a great 
part of the day would have fuller and more evenly 
distributed work. The further proposal to charge 
an augumented rate for express messages the 
Committee regard with less favour than the two 
preceding; but, as they remark, all suggestions of 
the kind depend on the capacity of the Post Office 
to transmit many more messages than is now 
done. In the present condition of telegraph 
revenue they do not think it advisable to recom- 
mend a general 6d. rate for short messages or for 
local traffic. In large towns pneumatic tubes 
might be mofe freely used to lessen the pressure 
on the wires. A large increase in the capacity of 
the wires and instruments to transmit more 
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messages than at present is hopefully antici- 
pated. 

The proposal that an increased charge of 6d. 
should be made on messages handed in between 
8 p.m. and 8 a.m., and on those sent on Sundays, 
was disapproved of, as also that of an increased 
charge of 3d. on messages handed in at offices of 
railway stations. In the former case, the offices 
at which such messages are received are those 
which must in any case be kept open. On the 
other hand, the. offices of railway stations are de- 
creasing in number, and the charge of 3d. for rail- 
way agency is therefore becoming a less impor- 
tant item in the accounts. | : 

A proposal of the Postmaster-General to in- 
crease the rates for transmitting news the Com- 
mittee consider of more importance. At present 
the charges are 1s. for seventy-five words of news 
messages sent during the day, and for one hundred 
words during the night, and 2d. for each copy of 
the same message wherever it may be sent. The 
proposal is to charge 1s. for seventy-five or one 
hundred words for each separate town to which 
each mesaage may be sent, and to limit the 2d. 
copy rate to copies delivered by hand in the same 
town. An increase of £30,000 in the revenue is 
estimated to accrue from this, if a large reduction 
of work should result from the change. 

It did not clearly appear what amount of loss 
was sustained by the Post Office through the 
transmission of news from news associations, and 
the exceptionally favourable terms afforded to 
néws as compared with commercial messages; 
but as soon as the amount should be clearly 
ascertained, the copy rate should (in the opinion 
of the Committee) be increased so as to cover any 
deficiency in the service. 
preferable, and more equitable than that suggested 
of charging full rates for each separate transmis- 
sion; while it is but right that the public should 
not incur loss in the transaction of newspaper 
work. | 

An abuse seems to have crept in by way of 
the ‘present system of counting. The Act Says 
these news messages are to be transmitted “ at 
the rate of” 1s. for seventy-five words by day or 
one hundred by night to one address, and 2d. 
extra for each additional address. Hitherto all 
the words in a particular service have been 
connected together, and charged at the rate 
specified. Now with a certain class of news it 
happens that many really separate messages, 
which require to be sent and delivered separately, 
are included in a single seventy-five or one 
hundred words, and are charged for as if they 
involved only one transmission, one set of 


‘separate transmission and delivery. 


This plan appeared | 


itself into an electro-magnetic shunt. 


addresses, and one delivery. In one instance the 
Post Office was called on to deliver 1640 messages 
for {1 15s. 2d., or one farthing each. This was 
never intended or anticipated, and is no wise 
justified by the analogy of ordinary commercial 
messages ; the Committee therefore recommend 
that a fixed minimum charge of 1s. for one 
address, and 2d. for every additional address, 
might fairly be made for every message requiring 
They 
recommend, also, that (following the analogy of 
commercial messages) an extra 3d. should be 
charged for every eighteen or twenty-five words 
to a single address, by day or by night respectively, 
and an extra halfpenny for its transmission to 
every additional address. This is better than 
the proposal of the Post Office that each message 
handed in, whatever its length, ‘should be charged 
separately. | 

It is clear that all increase of traffic which can 


be brought about without loss to the revenue adds 


to the national value of the system ; and we may 
fully endorse the opinion of the Committee, that 
the true method of making the Telegraph 
Department remunerative is to be sought not in 
the direction of curtailment of the facilities at 
present offered to the public, or of increase of 
charges, but in that of increase of facilities, and 

at the proper time, diminished charges. | 


ON SOME IMPROVEMENTS IN QUADRU- - 
PLEX WORKING, SOME. OF THEM 
BEING APPLICABLE TO OTHER PUR- 
POSES. 

BY G. K. WINTER, TELEGRAPH ENGINEER, 
MADRAS RAILWAY. 


SINCE my papers on Quadruplex Telegraphy were 
written, I have made two or three improvements | 
that have added a good deal to the efficiency of 
the arrangements; and as some of them are 
applicable to other purposes, they may be inter- 
esting to your readers. 

When the bridge is applied to the double 
sending arrangements, so as to convert it into a 
quadruplex system, I find, as I stated in my 
pamphlet, that the adjustment becomes more 
difficult; and this is especially so when working 
on long lines. The reason of this is that the 
bridge forms a short circuit for the extra currents 
generated in the electro-magnets of the relays. 
This I at first remedied by an electro-magnetic 
shint, as I have already stated. Additional 
battery power is, however, necessitated by this 
plan, and that is not desirable; I have, therefore, 
sought to remedy the evil by converting the bridge 
The two 
branches are wound differentially on the iron 
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core, which is made movable, so that the amount | 


of compensation can be adjusted. This arrange- 
ment not only prevents the bridge forming a shunt 
for the extra currents, but also, if sufficient power, 
is able to counteract the retardation of received 
signals caused by electro-static capacity of the 
line. It is, I believe, this shunting action of the 
duplex bridge, when formed of simple resistance, 
which renders the bridge method generally in- 
ferior to the differential method of duplex working, 
especially when applied to high speed instruments. 
There are, however, some instruments and me- 
thods in which the differential duplex system 


cannot be used, or to which the bridge system is © 


the more easily applied; in these methods I have 
no doubt that the electro-magnetic bridge will be 
found very useful. 

Some time ago, Mr. Culley pointed out that on 
the Dublin and London circuit the speed was 
greater between Dublin and London than vice 
versa. 
by the fact that the electro-static capacity of the 
cable acts as a shunt to the self-induced currents 
of the receiver at Dublin, and hence causes an 
increase of the magnetic retardation; whereas 
the resistance of the long land line between Holy- 
head and London diminishes to a great extent the 
effect of this action. The difference in speed 
should be very much less if a chemical receiver 
were used instead of the Wheatstone receiver, as 
in that case extra currents would not be formed. 

The next improvement is in the arrangement 
of the keys and battery. Instead of the series of 
powers— | 

ist. Both keys at rest ......... + 2 
and. A depressed, B at rest... + 1 
3rd. Both keys depressed...... O 
| 4th. B depressed, A at rest... — I 
I now use— 

ist. Both keys at rest ....0.00. 

2nd. A depressed, B at rest... | 

3rd. Both keys depressed...... — 1 

4th. B depressed, A at rest... — 3 


which I find more economical and quite as good. 

The arrangement of the keys is exactly the 
reverse of the American arrangement. When 
both keys are at rest we have three units of plus 
current; when key A is depressed, this is reduced 
to one. When key B is depressed, it simply 
reverses the current converting + 3 into — 3 or 
+ 1 into — 1, as the case may be. | 

The reversing key, which I think is new, is 
shown in the following figure which will be 
readily understood. 


It is very important that there should be the 
smallest possible interval between the direct and 
inversed positions of the key; the adjustment for 
this is made by the screw a. 


It seems to me that this is easily explained | 


The two springs b b and c c are separated from 
each other by a sheet of ebonite, and are con- 
nected respectively with line and earth. The 
lever d and the bridge « are connected respectively 
with the copper and zinc ends of the battery. In 
a position of rest, as shown in the figure, the 
lever d is in contact with the spring c, while the 
spring 0 is in contact with the bridge 4 When 
the key is depressed, the spring € comes in con- 
tact with the bridge, while the lever makes 
contact with the spring b and at the same time 
breaks its contact with the bridge & This key 
may have as small a play as you please. x 


ELECTRIC LIGHTING IN FRANCE. 


ACCORDING to the Moniteur Industriel Belze, 
the method of lighting railway termini, work- 
shops, &c., with electric light from Gramme ma- 
chines (on M. Lambotte’s system) is coming 
rapidly into favour in France. M. Lambotte 
made trial of various motors, and at last had 
recourse to a small compressed-air engine of two- 
horse power, having a pully one metre in dia- 
meter and a very heavy fly-wheel. This works 
regularly; but as with all motors, when the 


exterior circuit was broken (by rupture of wires 


and consumption of carbon points) the magnetism 
ceased and the motor raced. M. Lambotte reme- 
dies this by means of a hammer acting automa- 
tically. In the use of a dynamo-electric machine, 
the exterior circuit has to be arranged with great 
precision. Should this be too resistant, more 
motor force is necessary to obtain the maximum 
of light, and, besides, the circuit is heated. If it 
be not resistant enough, less force is needed; but 
then the Gramme machine is itself heated, some- 
times so much that one cannot hold the hand 
on it. M. Lambotte inserts in the circuit a gal- 
vanometer and a thermometer. The former is 
an ordinary instrument, with a long aluminium 
needle. The motor and the Gramme machine 
being constant in speed, the needle maintains the 
same deflection. Should there be variations in 
speed, the galvanometer indicates them at once; 
it indicates, too, if the circuit be broken; 
or if there be contact of the two wires going 
to the lamp (the resistance then being diminished). 
It has happened, with the Gramme, that the en- 
gine moving with ordinary speed, and the galvano- 
meter showing the usual deflection, yet no light is 
got. There must then be a fault in the circuit; and 
it is probably found in the moving ring, or the bob- 
bins touch the central pieceofsoftiron. The gaiv>- 
nometer, placed near the engine-man, is 2 © 
apparatus of the nature of a manomc' 
thermometerhasthesameobject. With. 

current, the maximum of heat is fixe. .4i . 
much current pass, the thermometer indicates . 
immediately. It is a simple electro-magnet, 1 
the interior of which is placed an ordinary thermo- 
meter. Lighting, by means of the Gramme 
machine, has lately been adopted by the Com- 
pagnie Du Nord, for the platform of the station of 
La Chapelle, and the Paris-Lyons-Mediterranean 
Company are also adopting it in some of their 
stations. 


| 

| 

| 

| 

| 

| 

LO © 
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VOLTAIC ELECTRICITY. 
BY PROFESSOR TYNDALL, D.C.L., LL.D., F.R.S. 


LEcTuRE VI. 


On the 18th of March, 1813, Sir Humphry Davy 
submitted to the managers of the Royal Institu- 
tion the following recommendation :—‘ Sir Hum- 
phry Davy has the honour to inform the 
managers that he has found a person who is 
desirous to occupy the situation in the Institution 
lately filled by William Payne. His name is 
Michael Faraday. He is a youth of twenty-two 
years of age. As far as Sir H. Davy has 
been able to observe or ascertain, he appears well 
fitted. for the situation. His habits seem good; 
his disposition active and cheerful, and his 
manner intelligent.” It was therefore resolved 
“That Michael Faraday be engaged to fill the 
situation lately 
same terms.” 

For the first seven years of his engagement 
Faraday assisted Davy. His first contribution to 
Science was an analysis of caustic lime from 
Tuscany. In 1818 he experimented on *‘ Sounding 
Flames.” In 1820 a paper on two new compounds 
of chlorine and carbon was honoured with a place 
in the Philosophical Transactions. The discov- 
eries of Oersted and Ampère of electro-magnetic 
phenomena in 1820 occupied the thoughts of all 
Scientific men. Faraday read much about it, and 
in 1821 he wrote a history of the progress of 
electro-magnetism, which he published in ** Thom- 
son’s Annals of. Philosophy.” Soon afterwards 
he took up the subject of “* magnetic rotations,” 
and on the morning of Christmas-day, 1821, he 
called his wife to witness for the first time the 
revolution of a magnetic needle round an electric 
current. For the next ten years his time was 
spent as follows :—Liquefaction of Chlorine, 1823 ; 
Discovery of Benzole, 1825-6; On Glass for Opti- 
cal Purposes, 1829; Optical Deceptions, Chroma- 
trope, &c., 1831; Vibrating Surfaces, 1831. 

And here he really entered upon nis great 
career. The progeny of Voltaic Electricity is to 
occupy us for the next two lectures. 7 

Faraday knew that under ordinary circum- 
stances the presence of an electrified body was 
sufficient to excite, by induction, an unelectrified 
body. He knew that the wire which carried an 
electric current was an electr.fied body, and still 


all attempts had failed to make it excite in other 


Wires a state similar to its own. He began his 
experiments on the induction of elecir.c currents 
by composing a helix of two insulated wires, 
which were wound side by side round the same 
wooden cylindcr. One of ihese wires he connected 
with a voitaic battery of ten cells, aud the u.her 
with a sensitive galvanometer.* When connec- 
tion with the battery was made, and while the 
current flowed, no effect whatever was observed 
at the galvanometer. He raised his battery fr. m 
ten cells to 122 cells, but without aval. The 
current flowed calmly through to the battery wire 
without produciag, during its flow, any result 
upon the galvanometer. He, however, noticed 


* Dr. Ty: dall, whilst speaking, performed «ll the experin ent. Le 
described, and in the same mauver. 


occupied by Mr. Payne on the 


current, opposed in direction to the fnduciñg 


| f.ll into his hands. 


that a feeble movement of the needle always 
occurred at the moment when he made contact 
with the battery; that the needle would after- 
wards return to its former position and remain 
quietly there, unaffected by the flowing current. 
At the moment the circuit was interrupted the 
needle again moved, but in a direction opposed to ~ 
that observed on the completion of the circuit. 
This result and others led him to conclude that 


the battery current through the one wire did in  : 


reality induce a similar current through the other, 
but that it continued for an instant only, and 
partook more of the nature of the electric wave 


from a Leyden jar than of the current from a os 


voltaic battery. ; 
The mere approach of a wire forming a close 
curve to a second wire through which a voltaic 
current flowed was next shown by Faraday to be 
sufficient to arouse in the neutral wire an induced 


current; the withdrawal of the wire also gene- 
rated a current having the same direction as the 
inducing current. For the following experiments, 
two flat spirals, each formed of covered copper 
wire, were used. One of the spirals was laid flat 
on a table, its two ends being connected with a 
galvanometer ; the other spiral is connected with a 
voltaic battery, with which the Connection can be 
established or broken at pleasure. Laying one 
spiral upon the other, or sending a current through 


the inducing spiral, the needle of the galvano- 


meter is suddenly driven aside by the current 
induced in the other spiral, but the force passes 
away in an instant, and the needle returns to its 
first position. On interrupting the current the 
needle also receives a shock, being deflected in 
the opposite direction. Holding the secondary 
spiral at a distance from the primary, a current is 
aroused on causing the secondary spiral to 
approach the primary; this current ceases the 
moment the motion ceases. On withdvawing the 


secondary spiral from the primary, a current is. 


also aroused; this current also ceases the mo- 
ment the motion of withdrawal ceases. | 

Magnetism has been produced from electricity, 
and Faraday now attempted to effect the evolu- 
tion of electricity from magnetism. Round:a 
welded iron ring he placed two distinct coils of 
covered wire, causing the coils to occupy opposite 
halves of the ring. Connecting the ends ot one of 
the coils with a galvanometer, he found that the 
moment the ring was magnetised by sending a 
current through te otier coily the galvanometer 
needle whirleu round four or five times in succes- 
sion; the action, as before, was that of a pulse 
which vanished immediately. On interrupting 
the circuit, the needle whirled in the opposite 
direction. 

The effects obtained with the welded ring were 
also obtained with straight bars of iron.  Per- 
manent steel magnets were then substituted for 
the iron bars, and the same effects were obtained 
by merely thrusting such a bar-magnet into a 
coil cf wire. A rush of electricity through the 
coil accompanied the insertion of the maguet; an 
equal rush in the opposite direction accompunied 
its withdrawal. 

Here at once the solution of Arago’s enigma 
Faraday saw mentallv 


/ a 
| 
! 
| 
* 
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Arago’s rotating disc of copper under the opera- 
tion of the magnet flooded with his induced 
currents, and showed by attual experiments that 
when the disc rotated currénts passed through it, 
their position and direction being such as must, 
in accordance with the established laws of electro- 
magnetic action, produce the observed rotation of 
the magnet suspended above it. 

Before we proceed further, we must make 
ourselves acquainted with a conception which 
was a guiding light to Faraday in all these 
‘researches. When iron filings are scattered over 


a magnet, the particles of iron arrange themselves 


in certain determinate lines called magnetic 


curves... In 1831, Faraday for the first time 


— called these curves “lines of magnetic force,” and 
he showed that to produce currents neither 
approach to, nor withdrawal from, a magnetic 
_ source, or centre, or pole, was essential, but that 
it was only necessary to cut appropriately the 
-“liñes of magnetic force.” 
connected by its two ends with a galvanometer, 
between coincident poles of two magnets, pro- 
duces no action; but letting it fall between 
opposite poles produces a prompt action. 
When a conductor moves along the lines of 
force, no induced currents appear; but when it 
moves across the lines of force, such currents are 
generated. Faraday proved, for example, that 
wheña metal disc is caused to rotate so as to be 
tangent to the lines of force, no current appears; 


while, when the disc in its rotation cuts the lines 


of force, currents flow along the disc, from the 
the centre to the circumference, and from the 
circumference to the centre. 

Faraday showed that the lines of force of 
terrestrial magnetism suffice to produce induced 
. currents when they are intersected. In fact, all 
the effects of magneto-electric induction may be 
obtained from the magnetism of the earth. 


When a conductor rotates round an axis which 


is parallel to the lines of force, it experiences 
simply the resistance due to the friction of the 
air; but if the axis of rotation be transverse to 
the lines of force, the rotation is retarded by the 
interaction of the magnet and the induced 
currents. 

This retardation may become so powerful as to 
arrest the rotation. If, for example, a cube or 
sphere of copper, suspended from a twisted string, 
be caused to spin, by untwisting, between the 
poles of an unexcitel electro-magnet, it expe- 


* -riences the retardation due to air-iriction only; 


but on the supervention of the magnetic force, tne 
rotation is suddenly arrested. bkaraday showed 
that in passing a plate of copper rapidly to and 
fro between tne magnetic puies you seem to be 
cutting cheese, though notning is visible. It is 
as if pure space were a kind of solid. 

If by mecnanical means the conductor be com- 
pelled to rotate, or to move to and fro between 
excited poles, it wiil be heated; thé heat may be 
rendered sufficiently intense to melt fusible metal. 
between unexcited poles no effect of this kind is 
produced. 

The repulsion set up by induced currents be- 
tween the helices and the moving masses of iron 
in an eleciru-magnetic engine would of itself limit 
the practical application ot electricity as a motive 


Dropping a flat coil, - 


power. Nevertheless, though such engines speed- 
ily reach the limit of their action, the conversion 
of molecular force into mechanical effect may 
be rendered far more perfect than in the case of 
the steam-engine. 


ON THE PROOF OF A FORMULA GIVEN 
| BY Mr. KEMPE 
In the Telegraphic Fournal of April 1st, 1876. 
| BY C. HOCKIN, M.A. | 


(Concluded from page 222.) 


Tue observations are therefore four in number:— 


First, the ‘constant of the instrument ” is 
taken for a permanent deflection and for a 

Second, the deflection when the large battery | 
is flowing into the cable is observed ... ... 2 

Thirdly, the deflection d due to the instanta- 

Fourth, the deflection d, due to the earth 
current and observed as soon as possible 


From 1, and 2, f, the resistance of the cable and 
fault is calculated. : 
From 2 and 4, 2, the ratio of the electro-motive 


force of the battery to that at the fault, is . 
calculated. 


From 3 and 4 D is found, and thence p by 
comparison with a condenser of known capacity, 
and, finally, z is known when f/f, #, and p have 
been determined. 

It is here assumed that the discharge of the 
cable takes place in a time short compared with 
the whole time occupied by a swing of the needle 
from zero to rest at the turning point or the whole 
time occupted by the throw. 

Let x as usual represent 3°1416...., and let / 
be length of cable and e the base of natural 
logarithms. Then, the propdrtion that the charge 
left in the cable ¢ seconds after commencement 
of discharge bears to the whole charge taken by 
the cable, is expressed, when the resistance at 
the broken end is indefinitely great, by the 
formula— 


4kcP 4nch 
I 
+— e +&c. )-IX 
T° 9 25 | 


and when the resistance at the end is indefinitely 
small by the formula— 


T° 4 7° | 
ai" t — t — t 
kch kcP 
6 I I 
—(« + —e€ +— e +&c. ) -X 
s” | 4 9 


and the time that elapses in the two cases before 
the discharge is complete within 1%, og} dc., is 


| given below tor the two cases— 


= | 

| 

| 

| 

| | 

| 
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Time occupied in partial discharge in 
Percentage of terms of kc P. 
charge left | 
in cable. Fault of infinite Fault of no 
resistance. resistance. 
A B 
0°336 0°0785 
0°9 0°343 0'0803 
0°7 0°353 0‘0828 
0°8 0°363 0°0853 
0°6 0°375 0°0883 
O°5 0°389 0‘0917 
0‘4 0°406 0°0960 
0°428 O°IOI5 
0°2 0°457 0° 1092 
O°512 0°1225 


The cable discharges itself therefore rather more 
than four times as fast when the fault has no 
resistance as it does when the fault has an infinite 
resistance. 
‘ To ascertain the proper rate of vibration for 
the galvanometer needle an approximate deter- 
mination of the distance of the break must 
first be made with any convenient adjust- 
ment of the galvanometer. Then the time of 
oscillation of the needle must be roughly deter- 
mined, and k c /2 calculated (or the total capacity 
of the cable in microfarads multiplied by its total 
resistance in megohms). The last result multiplied 
by the numbers in the last two columns of the 
table given above will give the time in seconds 
requisite for the cable to discharge itself to the 
degree of accuracy required in practice, and the 
galvanometer needles must be weighted or ren- 
dered more or less astatic until the time occupied 
by a single throw of the needle exceeds the pro- 
duct found from column A;. | 

In practice it may be convenient to use two 
instruments—one to determine the resistance of 
the fault immediately before the discharge, and 
another to read the discharge. The last instru- 
ment must be furnished with needles that vibrate 


very freely, suspended by a fibre with as little 


viscosity as may be and little affected by the 
resistance of the air. 


A convenient arrangement of the test may be as 
follows :— 


LEarth 


K;, is a key well insulated, the moving bar strong 
and ri:id, adjusted so that the play may not 
exceed 2 or 3 thousandths of an inch. G:;, con- 
nected with the back contact of the key, is the 
galvanometer with freely-swinging needle. Gz a 


Thomson’s reflecting galvanometer, with, prefer- 
ably, a dead beat mirror. G,a third galvanometer, 
best a Thomson’s reflecting galvanometer, the 
motion of the mirror being damped only in the 
usual manner by a fan. 

B; is the testing battery, B a resistance equal 
to that of B;, H K is any convenient resistance, 
LM, MN adjustable resistances—preferably 
L MN may be a Varley’s “slide resistance ”— 
C is a condenser of known capacity. 

The key K; allows the condenser C to be 
charged at the point M and then discharged 
through G;, Kz allows either B; or B; to be con- 
nected with the junction of the coils H K and 
L M. 

The observations are made in the following 
manner:— 

Set M in the middle of the resistance L N, and 
adjust H K until no great change in the deflection 
on G, occurs when, by means of Kz, B is sub- 
stituted for B:. 

Let H K have resistance R. | - 

Then adjust the position of M exactly, so that 
on substituting Bz for B; no change takes place in 
the deflection of the galvanometer Gz, and at this 
point 

Let L M = mv, M N = (1—m) r or, let 
10,000m be the ‘‘ slide reading.” 

As quickly as possible after this reading is 
taken move M until there is no deflection on Gz 
and the moment the position is found let one 
observer discharge C by means of #3 through G3, 
and let another discharge the cable through G; 
by means of k;—reading both the first throw and 
also the deflection at the end of the back swing of 
the needle, keeping kz of course down during the 
return throw.* The key k; should be put down by 


+ Mr. Kempe suggests a spring key for this purpose, but a 


strongly-made discharge key, such as the ordinary key on a 


Siemens’ Morse instrument mounted on ebonite, wiil, I think, 
answer the purpose in many cases. The hand can certainly be 
brought down on the key moving at the rate of 10 feet a second, 


I 
and if the play of the key is ——th inch the time lost between the 
500 


I I 
contacts is—— x —— = th of a second. 
500 120 60,090 


Take the extreme case of one knot of cable being in circuit and 
the resistance at the end of the cable being a small proportion of 
even its small resistance. Then,the proportion ofcharge remain- 


ing after th second is not less than— 
60,000 
TT? 9 25 m? 
— t— — t 

4kc lz~ 4kcla 
32 I I 
53h ( € — — € + € — &c. ) 
3 27 125 


Suppose K = 10, ohms, ¢ = 0°3 microfarads and proportion 
exceeds— 


m2 X 100 


sk 4X 3x6 x 101 
— € 


T3 


&c 


| 
| 
| 
| 
H 
| 
| | 
9°87 
TOO 
32 4 x 18 
— ( ) 
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a strong blow, so that the least possible time 
should elapse between the contacts, because, if 
the break in the cable is only a few knots distant, 
and the resistance at the break is not very large, 
a considerable proportion of the charge may 
escape at the break even in the thousandth ofa 
second. 
When G; was at zero 


Suppose L M = m'r, M N = (1—1’) r. 


Let d be the deflection on G3. 
deflection on G;, and D” the second deflection, 


which is to be reckoned positive when it is in the 


opposite direction to D’, as will always be the case 
if the motion of the needles be sufficiently free. 
Lastly, after a satisfactory series of observa- 
tions have been obtained, charge C to any con- 
venient potential, and discharge it through G;; 
_ then recharge it to the same potential and dis- 


charge it through G;, to determine the relative | 


sensitiveness of the two instruments for instanta- 
neous discharges. Call ” the ratio of the sensitive- 
ness of G; to that of G, thus determined, and 
calculated on the assumption that the shunts of 


G, and G; are for both galvanometers the same as 


they were when the observations were made on 
the cable. 

In making these reductions the correction for 
the current induced in the galvanometers by the 
motion of the needle itselt must be introduced. 
(Vide Kempe on “‘ Electrical Testinz,” p. 123.) 

Then f, the true resistance of cable and fault, 
is found trom 


m 


d, the throw on G;, is a measure of the potential 
at H at the moment of discharging the cable. 

Let g be the resistance of the circuit of G; when 
shunted as it was during the test of the cable. 

The capacity of the condenser C is known to be 
equal to the capacity of a certain length of cable, 
suppose that length to be / knots and that the 
resistance of the conductor of / knots of cable is p. 

Then the resistance of the cable up to the 
break (z say) is determined by— 


g 
1 VD'D' 1+ 


= € — 14 nearly, and therefore practically, the whole charge 


will have escaped in much less than 


th of a second, in fact, 
60,:00 1 
tie key must in this case be put down 1u the nine-millionth of a 


s:cond to obtain a good result, and some special torm of key 
wula be quite essential. Butiftne fault is 10 miles distant, the 


proportion becomes— 
— O0°I4 ) 


aid but little charge is lost in th of a second. Ifa single 


60,000 
knot of cable only is in circuit, the method will probably fail 
unless the resistance at the far eud is very large from the great 
excess of the current due to earth current Over that due to true 
discharge, 


D' the first 


D'! to 


room were burnt. 


3 | 


| vD'D" pf (f +8) 
Orz=f— fp—} 


d (nm! — m) g 
+ 
m (x - (f+) 


VD'D".m. (1-m’). p.f. (f+g) 2 
- XIII 
ad (m(1-m’') (1 -m) g) 

The first method given*where all measurements 
are made by direct deflection may be convenient 
when the earth-current varies very rapidly, and a 
battery of small resistance which does not greatly 
alter in ekectro-motive force when it is flowing 
through a small resistance is at hand. If the 
earth-current is not altering very rapidly and 
sufficient apparatus is to be had, I think the 
second method will be found the most convenient, 
and will give the best results. ) 

If a great many observations are made to 
determine the distance z, the most accurate 
way to reduce the results is either to work ouc = 
from each observation, or to form equation XII 
from every observation; add the equations together 
and then calculate z from the sum. After observ- 
ing the throw on G; the values of m and m' should 
again be tested, and if they have altered sensibly 
a new series of observations must be taken. | 

If no gaivanometer such as G; is at hand, but 
only an instrument in which the needle comes 
soon to rest after a discharge, some method of 
direct observation must be adopted to separate 
the part of the motion due to the true discharge 
of the cable from that due to the permanent eartk- 
current. For example: the first throw Dy’, ma: 
be read, then the return throw D", and also D’” 
the next deflection in the direction of D)’. 

A current may then be sent through the 
galvanometer producing the deflection D” per- 
manently by any convenient arrangement. 

By a key such as K, this may be altered quickly 
to an arrangement in which another permanent 
current passes through Gï, such that the first 
motion ot the needle atter the substitution is from 
Lastly, the standard condenser may 
be charged to such a potential that when it is 
discharged through G, with the second arrange- 
ment in circuit the three deflections D,' D,!’ D" 
are all reproduced. Then the true discharge from 
the cable will be the same as that from the 
condenser. The particular method best to employ 
will readily suggest itself in any practical case. 


3] 


The cupola of the Western Union building in 
Philadelphia caught fire about one o’clock on 
the morning of July 25th, and, together with the 
roof of the building, was totally destroyed. All of 
the wires leading from the cupola to the operating 
No delay of moment, however, 
occurred to the business of the Company, as the 
wires were soon temporarily repaired. The entire 
loss is estimated at about five thousand dollars; 
that on the building (which was insured), about 


| three thousand dollars. 


f | 
| 
| 
| 
| 
i 
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Hotes, 


THE Congress of the French Association for the 
Advancement of Science was opened at the Hotel 
de Ville, Clermont, on the 15th of August, the 
president, M. Dumas, giving an address, which 
was general in its scope. The Association lately 


obtained the recognition of the Government, as 


being ‘‘of public utility,” and appears to be at 
present in a flourishing condition. The funds this 
year amount to £7000, and the membership num- 
bers 2200. 


Among recent awards by the French Société 


d'Encouragement pour l'Industrie Nationale, medals 
were given to M. Hardy, for telegraphic appa- 


ratus and instruments of precision ; to MM. Dela- 


chanal and Mermet, for a new spectro-electric 
tube; to M. de Laguerenne, for a new electric 


clock; to M. Camacho, for his tubular electro- 


magnet with several cores ; and to M. Debayeux, 
for telegraphic apparatus for the service of hotels. 


The Telegrapher calls to mind that Thursday, July 
27th, was the tenth anniversary of the successful 
completion of the saying of the 1866 Atlantic 
cable, by means of which regular telegraphic 
communication was established between. Europe 
and the United States. 
Trinity Bay, Newfoundland, July 27th, 1866, but 
owing to the interruption to the cable across the 
Gulf of St. Lawrence, there was two days’ delay 
in receipt of the intelligence at New York. The 


following is the brief announcement which made 


known the important fact to the public:— 
‘“ Heart’s Content, July 27th.—We arrived here 
at nine o’clock this morning. All well. 


God, the cable is laid and is in perfect working 


-order.—Cyrus W. FIELD.” 


Although regular 
cable communication was not established until 
1866, the first Atlantic cable was laid, as will be 
r2membered, in 1858, but after working slowly and 
i.nperfectly for about three weeks, notwithstanding 
the daily cheering announcements of *‘ Ail right. 
De Saury,” communication ceased; and eigh. 
years elapsed before its more rel.able successor 


completed and established the work which, undeï 


such difficulties and di:couragements, had bee. 
prosecuted to final success. 


We have received a copy of the Journal of “ The 
Telegraph Electrical Sccieiy” of Melbourn, 
(February to April, 1876). 
discussion by the members on the singular manner 
in which faults occur in telegraph offices. 


An effort is being made to secure the laying o: 
a submarine telegraph cable from the western 


The cable was landed at . 


Thank 


It contains a brief 


coast of the United States to Asia. A bill favour- 
ing such an enterprise passed the United States 
Senate a short time since, but it has been recalled 
from the House of Representatives for further 
consideration. It is stated that, under present 
arrangements, a message from the Pacific States 
to China, Japan, or Australia has to travel 25,000 
miles in order to reach its destination, with cor- 
responding cost, while if the proposed cable is 
laid the distance will be reduced to 6000 miles, 
and the cost of communication will be reduced 


also at least 60 per cent. 


The Sussex Daily News thinks the time has now 
come for a strong appeal in favour of a thorough 


organisation of the Post Office, which it considers 


to be growing more ineffective and untrustworthy 
every week. Even in such a case as the trans- 
mission of news about the Balham mystery, the 
arrangements failed. Special instructions had 
been given to St. Martin’s-le-Grand. The little | 
suburb is so close to London, that it could have 
cost nothing to ensure prompt transmission. 
Yet the verdict took the Post Office a whole hour 
to deliver-in London. Meanwhile, the news was 
anticipated by horse-messengers, and messengers 
by train, and was known in all the centres of 
information before it was communicated by the 
dilatory Department. In fact, a fast walker 
could have delivered the news on foot as quickly 
as the Department was able to‘ flash” it. Another 
case cited is that of a report of recent gunnery 
experiments at Shoeburyness, which was handed 
in at the office there the other evening, two or 
three minutes after 6 p.m. That unfortunate 


_ message was being waited for in York at midnight, 


and did not arrive till 2 a.m., when, of course, it 
was useless, as the newspaper was by that time 
made up and gone to press. You hand in a 
message at noon, and it reaches your corres- 
pondent at some unreasonable hour after the 
delivery of a second telegram which was sent off 
aa hour later. Tais is constantly the Case in 
Aull, where the Exchange, waiting for its stock- 
juotations, has the satistactioa o1 receiving its 
ne p.m. quotations before the report sent trom 
London at twelve o’clock. 


A little reprint, entitled ‘Science at Home,” 
»y Walter B. Woodbury, may be commenied to 
amateur experimenters and otiers, as describing 
a number of pretty experiments in chemistry, 
optics, electricity, magnetism, &c., adapted fcr 
-he magic lantern.—The * Sciopticon”’ introduced 
ato this country by Mr. Woodbury, a few years 
180, appears to supply the want of an instrument 
which should take a medium place between the 


| 
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old-fashioned, clumsy oil magic-lantern, and the 
troublesome and expensive oxy-hydrogen lanterns. 
Some important improvements have lately been 
‘introduced into it; e.g., the back glass is replaced 
by a sheet of mica, and it is proposed to use M. 
Bastie’s toughened glass for the front one. The 
part also forming the division between the two 
chambers is now made removable, so that jets 
for the lime-light may be introduced when 
desirable. | . | | 


We understand that a new agency, under the 
name of the ‘Oriental and American Telegram 


Company, Limited,” having purchased from the 
liquidators of the late Oriental Telegram Agency | 


its Registers, Codes, &c., is now carrying on busi- 
ness in Leadenhall-street, under the management 
of Mr. Otto Rochs. 


The s.s. Dacia (of the India-Rubber, Gutta- 
Percha, and Telegraph Works Company), having 
on board submarine cables to connect Caldera 
with Valparaiso, in Chili, reached the latter port 
on the 13th ult.; all well.—The Report of the 
above Company states that the last haif-year’s 


trading at Silvertown and Persan has left a profit 


of £13,500. The returns of the general business 
of the Company, apart from cable sales, have, 
within £500, maintained the improvement at- 
tained last year, on the returns of the two 
previous years; and this, in view of business 
depression, is thought satisfactory. The transfer 


of the South American cables to the West Coast 


of America Telegraph Company häs been com- 
pieted, but any profit arising therefrom will be 
dealt with at the end of the year. 


At the half-yearly meeting of the proprietors of 
the Submarine Telegraph Company, on 15th ult., 
the report stated that the accounts, compared 
with those of the corresponding period of 1875, 
Showed an increase in the receipts. of £2,786 
during the six months ended 30th june. A Givi- 
dend at the rate of 163 per ceni. per annum was 
deciared, and {2,366 added to the reserve fuad. 


The traffic receipts of the Western and Bra- 
zilian Telegraph Company (Limited) for July were 
£7,305, against £9,040 for the corresponding 
montn of last year. Tne Pernambuco-fsania sec- 
tion was interrupted from the Ist to the 15th, and 
the Bania-Kio de Janeiro section since the 1ôth 
July. | 

The Eastern Telegraph Company invite appli- 
cations for the unallocted portion of £700,000 six 
per Cent. Preference shares {10 eacn, of which, 
it is stated, that a large part has been already 


es. 


taken up by the ordinary shareholders. The 
money is required to duplicate the Red Sea and 
Bombay-Suez sections. The same Company 
announce that the average time of transmission 
of messages in July was:—From Calcutta to 
London, 39 minutes; and from Bombay to Lon- 
don, 29 minutes. 


The traffic receipts of the Direct United States 
Cable Company, Limited, at 3s. per word, for 


_weck ending 12th August, 1876, were £2,600; © 


19th August, £2,950; 28th August, £2,850. 


Electrical Science in Foreign Fournals, 


Comptes RenpUs oF Paris ACADEMY. 
No. 5: 31ST JULY, 1876. 
Fifth Note on Electric Transmissions through the 
Ground. By M. pu MoxceL.—kReserved. 

On Globular Lizhtning. By M. PLANTÉ. | 
SEVERAL cases of this, in Paris, on 24th July, are 
recorded. M. Flanté thinks it results—1. From | 
aggregation, in spherical form, of ponderable 
matter, especially ‘air and steam, through 
suction and rarefaction caused by the electric 
fluid in its passage. 2. From condensation of the 
positive electricity in this envelope or medium of 
rarefied matter, electricity which is dissipated 
without noise, if the ground is strongly negative 
by influence of the electrified cloud, or which 
causes an explosion when the electricity of the 
fulminating globe can combine with the opposite 
electricity of the ground. 


No. 6: 7TH AUGUST. 

Process for Determining Hydro-carbons, and especially 

Fire-damp in Mines. By M. CoQUILLION. | 
HE makes a certain number of mixtures of air and 
proto-carburetted hydrogen, introduces a given 
volume of the mixture into a tube closed at one 
of its ends, and in the middle of which is soldered 
a palladium spiral. He reddens the spiral with a 


current, awaits cooling, and then measures the 


remaining gas. Precautions are taken to have 
comparavie experiments, so that he can estimate 
the quantity of fire-damp contained in a given 
atmosphere. (Platinum wire with mixtures of 
carbaretted hydrogen and air gives frequent 
detonations, but paiiadium wire gives none.) 
Note on tre Annual Revision of tre Magnetic Map of 
France. By MM. Marté-Davy and DESCRCIX. 
THIS. first note gives M. Descroix’s observatious 
on declinatio. at thirteen diiferent places. Fro 1 
June, 1875, to June, 1876, the mean annual 


variation at Paris was—o’ 2 12”. 


No. 7: 14TH AUGUST. 
No papers on electrical subjects. 


MONATSBERICHT OF BERLIN ACADEMY. 
JANUARY, 1876. 


No papers on electrical subjects. 
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heating to 200°C. 


FEBRUARY. 


On the Relation of Electric Conductivity of Selenium 
to Heat and Light. By DR. SIEMENS. 
AN important paper, describing continued re- 
searches on the subject. Crystalline selenium, in 
relation to heat and electricity, behaves differently 
from other simple bodies. With tellurium and 
carbon it has the abnormal property of conduct- 
ing electricity better at higher temperatures. 
But it loses this property on being slowly heated 
to 200°, behaving. then like a metal, 7.¢., its 
conductivity increases with cooling. This metallic 
state, however, of the amorphous selenium, which 
has passed into the crystalline condition at the 
higher temperature, is not stable, but, in and after 
cooling, the substance forms slowly again into the 
selenium conducting not metallically but electroly- 
tically, becoming crystalline atalowertemperature, 
with a dissuived residuum the quantity of winch 
depends on the temperature to which the cooling has 
occurred. Selenium is a simple body; it cannot 
be peculiar chemical combinations or transforma- 
tions that cause these ditterent states; and it is 
probable that there is a third allotropic state as- 


_ sumed by solid selenium on slow heating to 200°C, 


a state which is only stable at this temperature, 
and at lower temperatures is only saved from 
complete destruction and transformation into 
electrolytically-conducting selenium, by being 
dissolved in this or combined with it. Thus may 
be explained the fact of a turning point at which 
the metallic conduction passes into electrolytic 
conduction, as also the lowering of this with time 
and fall of temperature. 
teristic mark of a metal that its resistance to 
conduction increases both with the temperature, 
and with the latent heat which it takes up. Thus 
selenium may be considered a metal.atter slow 
The transformation must be 
sought in a yielding up of latent heat; and we 
must therefore suppose that selenium in the 
crystalline as well as in the amorphous state 1s 
an allotropic modification of the metallic selenium 
(t.¢., that which is free of latent heat), and that it 


is distinct from other metals, in that these only : 


take up latent heat with a change of aggregate 
state, whereas it takes up latent heat also at all 
temperatures under 200°C. ‘The idea is readily 
suggested that tellurium and carbon behave 
similarly. Perhaps further researches may show 
that also all simple non-conducting bodies are 
allotropic conditions of their simple radicals (in 
their case incapable of existence), 7.c., that in the 
solid state they contain latent heat, and for this 
reason are non-conductors of electricity, like 
amorphous selenium, 


MARCH. 

Experiments on the LElectro-magnetic Action of 
Lilectric Convection. By M. KowLanp.—Scee 
p. 207. | 

Report on Experiments of Dr. Root on the Penctra- 
tion of Platina with Llectrolytic Gases. By M. 
HELMHOLTZ. 

HELMHOLTZ supposed that in galvanic polarisa- 

tion, not merely the gas adhering superficially to 

the platina electrodes, but also that which pene- 
trated into the metal, took part. Dr. Root proved 


It is the most charac- | 


this experimentally. On the two opposite sides 
of a vertical platinum sheet, o‘o2mm. thick, were 
attached with shellac two glass-vessels, like tubu- 
lated retorts; one opening of each being closed 
by the platinum, the other being directed upwards. 
Acidulated water was put in the vessels, and in 
each another platina plate, which, like the middle 
one, had been carefully annealed and cleaned. 
The whole was put under the receiver of an air- 
pump, the conducting wires only of the three 
plates projecting. Tne point was to note whether 
the hydrogen brought to one side of the middle 
plate by electrolysis would become perceptible on 
the opposite side, by causing galvanic polarisation 
there. It was so. All three plates having first 
been joined to earth for eighteen hours (to remove 
any previous polarisation), and being carefully 
tested for other possible causes of polarisation, 
the outer plate A and the middle one B were then 
connected with two Daniell elements, so that hy- 
drogen was transferred to B, and in only five 
minutes there appeared a change in the electro- 


. motive behaviour of B relatively to the second 


plate C. When the current between A and B 
was reversed, so that oxygen was forced towards 


| B, the result on the other side of B occurred as 


quickly and often with more intensity. If the 


plates B and C were a short time connected, after ' 


13 was charged with gas from A, then immediately 
aiter breaking the connection, the difference of 
potential between the two was nz/; but it then rose 
again on the same side as before connecting. 
This re-appearance of polarisation M. Helmholtz 
explains by supposing that the depolarising cur- 
rent removes the gases only from the surface 
layer of platinum, and thereafter new supplies of 
gas press forward to the surface. 


APRIL. 


On the Neutral Combs of the Holtz Machine. By M. 
RIESS. 
THis name he gives to the two combs that have 
been affixed in addition to the original two of the 
Holtz machine. They increase the length of spark, 
and prevent the electrodes changing their species 
of electricity. One convenient form of them for 
the simple machine is that of a closed brass pipe, 
with two comb-ends, and pivoted at the middle. 
It is placed with a certain inclination to the hori- 
zon. ‘The action of these neutral combs M. Riess 
explains to be this:—They hinder an electrical 


‘disc, which has by influence excited the one 


paper-armature of an electrophorus machine 
from going to the second armature with its whole 
quantity of electricity, and electrifying it more 
strongly than the first one. In Poggendorff’s 
double machines, the central combs are indis- 
pensable; but with the simple machines it is 
better in some experiments to do without them 
(¢.g., in charging ot large batteries), the end being 
then more quickly reached. 


JOURNAL TÉLÉGRAPHIQUE. 
No. 19: 25TH JULY. 
General Considerations on Tele,raphic Tarifjs (con- 
tinued). 
THE writer re-affirms the results of Belgian 
experience six years ago, one being that reduction 
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of telegraphic tariff causes a diminution of net 
product, under the most advantageous conditions 
known. Again, he thinks there is no immediate 
or absolute necessity that a telegraphic service 
be self-supporting, that is, that it cover all its 
expenses by means of taxes paid voluntarily by 
those who use it. To the question, “Is it desir- 
able that the product of the taxes exceed the 
expenditure, and procure a permanent profit ?” 
he gives an affirmative answer, with two reserva- 


tions—1. Provided the taxes producing this profit | 


be not of a nature to avert the development of 
correspondence. 2. Provided that, in the case of 
private enterprises, the control of the Governments 
limit the profit to what is useful and legitimate to 
cover the risks, the surplus being restored to the 
public in the form of ameliorations of the service 
or reductions of the tariff. | 


Complement of Comparative Statistics of 1874. 


Automatic Printing-Apparatus of M. Olsen (con- 
tinued). | | 


Reviews, 


Exbosé des Applications De L’Electricité. Par LE 
ComMTE TH. pu Moncet, &c., &c. Troisième 
Edition, entièrement refondue. Tome Troi- 
sième, 1874; Tome Quatrième, 1876. Paris: 
Lacroix. Prix, 12f. 50c. chaque volume. 

(Concluded from page 228.) 


THE fourth volume, to which we must now 


triefly refer, is devoted to the various mechanical 
applications of electricity to science, industry, 
andart. The first section of the three into which 
this volume is divided is occupied entirely to 
electric clocks and the like; and here again the 
fertility of electrical invention is strikingly shown. 
One is tempted to ask at first sight, as M. du 
Moncel remarks, what advantage can there be in 


introducing into the simple mechanism of a clock 


an agent so costly and capricious as electricity ? 
But it is evident the great value of electricity as 
applied to horology arises from the fact of the 
pr ictically instantaneous transmission of a current 
whereby the synchronism of various clocks. can te 
secured and governed from one standard regulator. 

Another use of electricity is the employment cf 
it as a prime mover in clocks; and thus, by les- 
sening the number of wheels and obviating the 
necessity of winding, it reduces the attention a 
clock requires. As yet, this object has only been 
partially successful, and at best is less important 
than the distribution of correct time, which is at 
present the chief value of electric clocks. It is 
not too much to expect that within the next ten 
years all the chief towns in our country will have 
a system of electric-clocks daily controlled from 
Greenwich; so that the existing local irregulari- 
ties of time will become unknown. 

The most perfect form of electric-regulator is 
undoubtedly one in which the fluctuations of 
strength in the current shall not affect the rate of 
the clock. This is best accomplished by a form 
of remontoir escapement, an electro-magnet lifting 
a small weight or less preferably bending a feeble 


spring that is left free to act upon the fall of the 
pendulum. So far as we can ascertain, the first 
clock of this kind was invented by Mr. Shepherd, 
and exhibited at the Great Exhibition in 1851, a 
paper on this invention having been read before 
the Society of Arts, in the early part of that year, 
by the inventor; this clock is fully described in 
Tomlinson’s excellent ‘‘ Cyclopedia of the Useful 
Arts,” article ‘‘ Horology.” One of the few omis- 
sions we have been able to discover in M. du 
Moncel’s work is the absence of all mention of 
this clock; Froment’s pendulum, which is almost 
the same as Shepherd’s, was invented in 1855, 
and is described by Du Moncel. Quite recently 
other inventors have hit upon the same idea, and 
published their discovery in the belief it was new. 
We are still more surprised at the omission of 


Ritchie’s name from this volume; the system of 


electric control-clocks, manufactured by Mr. 
Ritchie, of Edinburgh, is largely used throughout 
England—almost exclusively, we believe, in 
Dublin—and some description of them should 
have been given. Nor have we met with a 
description of an electric control-clock employed 


‘in some of the continental observatories, where 


the oscillation of the pendulum interrupts the 
circuit by a disc of mica cntting a slender thread 
of mercury, which immediately afterwards reunites 
by capillary attraction. 


Many ingenious contrivances, in which Elec- | 


tricity plays a prominent part, are described in 
this volume. Thus, we find a clever arrangement 
devised by the author, which at the proper time 
recalls one’s attention to various engagements 
that may have been made for any or every day in 
the month. 

The second section of this volume is devoted to 
electric registration; in it we find the most 


complete account of the various chronoscopes and | 
chronographs with which we are acquainted. 


The admirable arrangements employed by M. 
Cornu, in determining the velocity of light, is here 
described in full. The employment of the spark 
of an induction coil, to produce a mark on a 
revolving drum, was first suggested by Siemens, 
and has been lately employed by Professor G. C. 
Foster, in conjunction with the vibration of a 
tuning-fork, after the manner suggested some 
years ago by Schultz and Lissajous, whose chro- 
noscope is fully described here. 

Following the chapter on chronoscopes, we 
come to the various methods adopted tor meteoro- 
logical registration. The form of anemograph, 
invented by Mr. Gordon and made by Mr. Apps, 
ought to have found a place in this chapter, which 
otherwise appears to embrace everything of im- 
portance in this direction. The simple and excel- 
lent method of electric registration of wind and 
rain, invented by Mr. Yeates, of Dublin, dnd first 
described in this JOURNAL, is here taken from our 
columns. This section concludes with a brief 
chapter on the miscellaneous application of elec- 
tricity for the purpose of physiological or artistic 
registration. | 

The third and last section is occupied with the 
application of electricity to the prevention of rail- 
wav accidents, and the various means of commu- 
nication between passengers and the guard or 


| driver of the train. This subject seems treated in 
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the same exhaustive and excellent manner that : 


characterises the whole work. 

In conclusion, we can only repeat the very high 
opinion we have already expressed of the value of 
this truly herculean and excellent work. We 
ought to add that the text is fully illustrated by 
woodcuts, and numerous excellent plates are 
appended to each volume. pe 

W. F. Barrett. 


Handbook of Electrical Diagrams and Connections. . 
By Cuartes H. Davis, AND FRANK B. Rak, 


New York: The Graphic Company, 1876. 
Tuis work (the title of which seems open to some 
criticism) illustrates in elegant and convenient 


form the various telegraph systems now in use, 
and will doubtless prové acceptable in this 


country (as in America), as supplying a special 
want. À 
description of the key, relay, sounder, and regis- 
ter, and some of the principal batteries used; 


(this part might perhaps be made a little 


more comprehensive.) The plates, thirty in 
number, illustrate a simple Morse terminal 
station, various forms of repeater, the different 
systems of duplex working, submarine cable 
apparatus and manner of working, the automatic 
system, Edison’s electro-motograph, the quadru- 
plex, &c. These diagrams are distinct and well 
executed, and the eye is often relieved among 
dry details of wire; magnet, and battery, by 
pleasing additions of an ornamental order. 
The descriptions accompanying the plates are 
mostly clear and good. We notice, however, a 


certain slovenliness here and there in the print- 


ing—e.g., ‘heighth” (p. 20), ‘‘Siemans”’ (p. 21), 
“ principal ” for ‘‘ principle” (p. 37), “ eletricity ” 
(p. 39). The common mistake is made of spelling 


Sir William Thomson’s name with a “tp.” The. 


style also, might occasionally be improved, as 
where it is stated (p. 38) that ‘only a sufficient 
portion of the main current is leaked off as will 
serve to charge the electro-magnets.” There is 


- at the end a useful ‘‘ Paragraph History of 


Electricity and Telegraphy,” but it requires 
careful revision, especially in its proper names. 
Ruhmkorff’s ‘ magneto-electro introduction coil” 
is a decided novelty to us! 


PATENTS. | 
(12TH AUGUST TO END OF SEPTEMBER 1875.) 


2844. Sir JAMES ANDERSON, E. Buzz, and 
G. O. Spratt.— Improvements in electric tele- 
graph apparatus.”—12th August, 1875. 


2919. A. BILLET.—"* An improved automatical 
apparatus, applicable to electric telegraphs fer 
regulating their working.”—19th August. 


2921. J. H. Jounson.—‘‘ Improvements in elec- 
tric clocks or clockwork.”—19th August. (A 
communication. | 


2934. G. B. DixwELL.—“New and useful 
improvements in steam-engines.”—2oth August. 
(This includes an electrical alarm apparatus.) 


The authors begin promptly with a 


| electric 


2946. C.A. Favre.—‘ Improvements in thermo- 
batteries and electrometers.”—z1st 
August. 


2996. W.J KILNER.—" Producing a continuous 


“current of electricity by means of a rotating 


magnet or magnets, in combination with or with- 


out‘an apparatus for regulating the tension of the 


current.”—26th August. 
3002. J. BuzcoucH and J. SMALLEY.—" Im- 


_provements in stopping motions, applicable to 


machinery for preparing cotton and yarn and 


other fibrous substances.”—26th August. 


3032. F. WILKInson.— Inprovements in stop 
motions for machines for slubbing, roving, and 
weaving. cotton-wool and other fibrous materials.” 


—a8th August. 


3048. Gosiina, and L. GLUcCKSTEIN.— 
‘‘Improvements in apparatus for lighting gase- 


_lers or street lamps.” —31st August. 


~ 3085. T.“RicHarpson and A. Morrat.—‘ Im- 
provements in the means of communication from 
passengers to guards and drivers of trains, and in 
apparatus employed therefor.” —2nd September. | 


3096. J. Banpot—“ Improved electric telegraph 


apparatus.”—3rd September. 


3131. G. WHITE.—“ Improved mechanism for 
warning the engine-driver, in the-event of any of 
the carriages becoming separated from the engine, 
and for inter-communication between the pas- 
sengers, guards, and engine-drivers.’”—7th Sep- 
tember. 


_ 3187. J. RocErs.—"“ A new or improved galvanic 


shield or protector, for imparting electricity to the © 
chest or lungs, and other parts of the human 


body.”—11th September. 


3243. E. ALEXANDER.—“ Improvements in mag: 
nets, electric machines, and in electro-motive 
engines.”—16th September. (A communication). 


3335 W. GiLrper.—‘ Improvements in and 
apparatus for signalling on railways.”—24th Sep- 
tember. (A communication). 


3336. E. Jones.— Improved means for utilising 
certain material produced in the process of 
galvanising iron.”—z4th September. 


3340. J. and G. Futter.—“ A new or improved 
galvanic battery, applicable to telegraphic and 
other purposes.”’—24th September. 


3541. E. Vaucuan.— An improved alarm-appa- 
ratus, for steam and other pressure gauges.”— 
24th September. (A communication.) 


3345: H. G. Gotuwicke.—* Improvements in 
medical appliances, for the cure or relief of 
nervous and other diseases.”—24th September. 


_ 3354. F. Rooxe.—‘ Improvements in intensify- 
ing coils and contact breakers for electric 
circuits.”—25th September. 


3364. W. Laxe.— Improvements in magneto- 


electric machines.”—25th September. .(A com- 
munication.) 


3374. J. MurrnEAD.—‘‘ Improvements in electric 
telegraphs.” —27th September. 
3382. W. P. Lyon —‘*Imprcvements in’ the 


means or method of epplying magnetism for 
curative and other purposes.”=28th September. 
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The London and General Wlater- Purifying Gompany 
LIMITED, 
PATENT CISTERN FILTERS CHARGED SOLELY WITH ANIMAL CHARCOAL. 


House Cistern fitted Requiring when once fixed, no attention whatever, 


with a Cistern Filter vide Prot 
nd Superior to all others. Vide Professor Frankland’s Reports to the Registrar-General 
eine July, 1866; November, 1867; and May, 187); the Lancet, January 12, 1867. and Testimonials 
= rom Dr. Hassall, September 23, 1863; Dr. Letheby, February 15, 1865, and December, 1872. 


SE Price £1 10s, and upwards. PORTABLE FILTERS on this System, £1 5s, to £3. 


St? Patronised and used by Her Majesty the von Osborne; by H.R.H. the Prince of Wales 
rea? iE at Sandringham; by H.R.H. the Duke of Cambridge, the elite of the Medical Profession, and 
tc aeeet= sat the London, St. George’s, Fever, and German Hospitals, and various Lunatic Asylums 

Institutions, Breweries, &c: 


Pocket Filters, 4s, 8d. & 6s, each. Household & Fancy Filters, from 12s, 6d. 


WATER-TESTING APPARATUS, FOR DETECTING THE IMPURITIES IN WATER, tos. 6d. and 21s. each. Danchell's 
Testing Apparatus for Discovering the Pr esence of Impurities in Water,” is a most convenient and portable one.—Vide Dyke on 
the Preliminary Duties of Health Officers. | : 
This is a very handy case for the Study Table or the Carpet Bag. It contains the Chief Chemical Tests for Qualitative Water 
Analysis, and will be found of use by medical and other men who may have occasion to ascertain in a ready manner whether any of the 
more actual impurities are present or not in water.—Vide the Medical Record, January 20,1 


157, STRAND, W.C. (four doors from Somerset House), LONDON. i 


Read—‘‘ Water : its Impurities and Purifications,” price, per post, 2d. 
| ; ake 
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MAGNETIC & ELECTRIC TELEGRAPH WORKS. 
The Magneto-Electric Bell-Pull, dispensing with the use of Battery. 
The Magneto and Electric Alphabetical Dial Instrument. _ | 
The Patent Morse Instrument to work without Battery- 

The Magneto-Electric Block system to work without Battery. 
The Ship Signal Dial to work without Battery. 


BENNETT'S BATTERY, with latest improvements, specially recommended on account 
| of its simplicity, cheapness, and durability. 


All kinds of Electric Bells, Buttons, Indicating Tablets, with the latest Improvements, 
THE ABOVE INSTRUMENTS OF THE BEST MAKE 20 PER CENT, LESS THAN ANY OTHER HOUSE, 


MANAGER, E. D. BRIDGER. CONSULTING ELECTRICIAN, G. ZANNI. 


1, JAMES STREET, OLD STREET, CITY ROAD. 
GREAT SALE OF | 


HIGHEST CLASS 


OPTICAL & PHILO-OPTICAL 
INSTRUMENTS. 


FIALE-PRICH. 


SALOM and CO., 


FOR SALE. | 


“TWO PAIRS OF HENLEY’S MAGNETO 
ABC INSTRUMENTS, 


In perfect working order, and in every respect 
as good as new. 


£14 PER PAIR. 


Also a large quantity of SINGLE SHED 
INSULATORS, very cheap. 


ARTHUR H. W. RADCLIFFE, 


Telegraph Engineer, 


137, REGENT STREET, LONDON, W. 
| 7, Union-street, Birmingham. 


W. LADD & CO., Un 
SCIENTIFIC INSTRUMENT MANUFACTURERS. ee 


(By Appointment to the Royal Institution of Great Britain) Just published, No. 12, 8vo, sewed, 53. 
ointment to the Royal Institution of Great Britain). | 
te =e OURNAL OF THE SOCIETY OF TELEGRAPH 
ENGINEERS. Including Original Communications on Tele. 
graphy and Electrical Science. Published under the Supervision 
of the Editing Committee, and Edited by Major Frank Botton, 
Hon. Secretary; and J. Sivewright, M.A., Acting Secretary. 
Lonpon: E. and F. N. Spon, 48, Charing Cross. New York: 
446, Broome-street. 


Mrs. Spottiswoode’s Pocket Polarising Apparatus, 
consisting of Nicol’s Prism, Savart’s Polariscope, Tour- 
maline, Double-image Prism, Bi-quartz, Dichroscope 
and + Uudulation Plate, packed in leather case 2 inches 
long by # inch diameter. Price £3 5s. 

ALSO 
Philosophical Apparatus of every Description. 


Catalogue Price Sixpence. 


11 & 12, BEAK ST., REGENT ST., W. 


ELECTRIC BELLS.—Hotels, Clubs. and 


Private Houses in Town and Country fitted with Electric 
Belis, Speaking Tubes, Thief-detectois, &c. The Trade and 
Amateurs supplied with Stores. Price-lists on application, 


3, Beprorp Court, Covent GARDEN. 


| Batteries and other Electrical Goods.—Epwarp J. Patuxson, 
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SCIENTIFIC | 4 
AND WEIGHTS PRECISION, 


FOR ANALYSIS OR ASSAYING. 
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(Price Lists on application.) 


SUPPLIED 


ALABASTER 


57, Ludgate Hill, London, E.C, 


THE 


TELEGRAPHIC JOURNAL 


AND ELECTRICAL REVIEW. 


SCALE OF CHARGES FOR ADVERTISEMENTS. 


Seven Lines (fifty words) or less, in Sanne o 3 6 | Whole Column or Half Page sus os. I 10 
Quarter Column or Eighth Page soon O 7 6 | Outside Page (when at liberty)... 4 9 
Half Column or Quarter Page se O15 O 


Contracts made for Repeated Insertions. 
the Advertisements must, therefore, be seen. 


*,* Pcst-Office orders to be made payable to the MANAGER, at the Chief Office. 
on should reach the Office not later than the 12th and olive of each Month. 


The Edges of the Journal are cut throughout ; 


Lonpon:; HAUGHTON & CO., 10, PATERNOSTER ROW, E.C. 
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This Volume } most spoken of by high Medical, Baucitional 


> BYE AUGHTON: &: 


À 


The à mere genera ‘of drilfs and exercides into tend to promote the 
‘ develop the muscles, and improve the figure and bearing of girls and boys, besides affording a pleagamt reliet \ 4 


the mental training to which they are subjected. ‘Oné of the methods adopted by the author for ‘makin 


-drilling lessons agreeable and ‘exhilarating is the introduction of music, The book Js very cheap; it is ast des ee 


lustrated; the woodcuts serve to with the. numerous the exercises may be varied | 
carried out. +-The Lancet.” | | 


CE 


“One recommendation of this beck is it is intelligible, c coiicise, and bat 


it has the higher recommendation of putting Calisthenics in a true give, cone light, and no one çan read the 


book without seeing how enjoyable and recruiting the exercises would be “under à teacher who would take the : 
- pains to master them. A very little practice would suffice for this; and, thoroughly carried out, the gain to the | 


teacher in the ordinary school-work would be immense. . . . .: There is no superfluous matter in the book, 
and oniy those ns have been retained which have borne the test of a long and rationalexperience. In this 
Mr. Cuningham’s good sense has been shown, and we can congratulate those who have had the advantage of 


his help at their sc vols: - à We wish the book the sale which it deserves."— The Educational ae mid 


Advertiser. 


PUBLISHED BY HAUGHTON & 


? « À re 


F | Hondsomely bound; Gilt Rages, 53. 


at STORY OF CORNISH LIFE. BY. THE REV. S$. W. CHRISTOPHER. 


This Volade abounds in beautiful description, and is deeply interesting. Some of the incidents are of a © 


thrilling and romantic character. But the Author assures his readers that, “the occurrences bagi are most 
| Like fiction in the most true,” | 


Prise 38. Ga. Bound, Gilt sedges, well Hvstrated. 


| THE AUTHOR OF “WATCHERS FOR THE Guns. 


+ 


that in life’s struggles “We may make our lives sublime.’ ” 
‘We recommend this volume to the notice of teachers, as being a suitable gifttbook 


all seasons,”—Living Waters, 


# This is really a pleasing volume, take it any way you penses a source of instruction or a: a source of 


 Yecommiending it to the notice of the instructors, as I am sure they will derive both useful knowledge ana ne ae 
by * careful perusal at it ca attention to advice it contains. ber Sir, yours obediently | 


4 CO, 10, PATERNOSTER ROW, LONDON. 


es Here are elves of great men; whieh aré full of instruction and encouragement to the young. They remind UB, a. 
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‘Soak Diawings, &c., by the Papytograph, which is used by a very large number of engineering firms, including: 
Tangye Bros: &: Rake, ‘Stothest & Pitt, Butterly-Co,, John Knight & Co., E. Page & Co. J. Garvie & at the 


works: Albion. Works, Aberdeen, &e.; East Hettop; ‘Asterly, Hetton, Ynysawdre, and Flimby Céllieries, 
 gapopress, upon any kind of ary: paper, without inking, Used in the offices of ‘ Engineering” and. the “ Trot 


‘and Coal Trades Review," and by 15 Government offices, 20 Railways, Price-tist, specimens, and: 


COMPANY, 


Offices and 100, CANNON ST. LONDON, EC. 
| Works: SILVERTOWN, Essex ; PERSAN BEAUMONT; FRANCE: | 


“TELEGRAPH ENGINEERS. AND MANUFACTURERS oF. 


ee CABLES.—Submarine, Subterranean, and Aérial. 
—India-Rubber and Gutta-Percha covered in all 


INSTRUMEN 1S.—* Morse”. Inkers, Single Needle, Wheatstone’s Alphabetical, 
Instruments, Bells, Resistance Coils, Sir W. T homson’ $ and Galvanometers,. 

Condensers, Testing Instruments, &c. 
| BATTERIES lSÔLE MANUFACTURERS FOR GREAT BRITAIN, IRELAND, AND 
COLONIES OF THE CELEBRATED LECLANCHE BATTERY, 
Tas received the most favourable reports from the Postal Telegraph Authorities 
he eae and other eminent Telegraph Engineers, and is now in general use by the Post Office 


undoubtedly pre-eminent. All other ‘OF manu Ebonite: 
Cells, Carbon Plates, &c. 


MANUFACTURERS OK THE MOST. IMPROVED APPARATUS FOR RAILWAY. BLOCK-SIGN 

- SEMAPHORE REPEATERS, “LIGHT” INDICATORS, AND WALKERS ‘ "PASSENGER: AND. 

TÉLEGRAPE STORES AND APPARATUS OF EVERY DESCRIPTIONS 


THE INDIA -RUBBER, GUTTA- PERCHA, & TELEGRAPH WORKS COMPANY (Limited 


SILVERTOWN PATENT FIRING BATTERY, 
‘A CONSTANT: BATTERY: FOR MINING AND BLASTING PURPOSES, Sone 
_ cONTRACTS ENTERED INTO for the SUPPLY, CONSTRUCTION, and MAINTENANCE of TELEGRAPH LINES... 


of 274 Moorgate-strect, City) | 


SN, & BULLION. BALANCES, 
Maker to the Bank of England, Assay Office 


and Saccharometer to the Board of Inland Revenue. 
MEDAL) _ FIRST CLASS MEDAL, 1854 and 1862, 


MS 
A 


500 Sela in Months Angineers, ‘Owners, may 


their office-work, and materially increase their profits, by Price-Lists, Circulars, Specifica- 


For r4d. 500.8vo,, 24d. 500 4to., and 800 fcap: copies can be taken by a boy in an hour, fan ordinary copy- 


: and English and Continental Railways, Asa Battery for all Telegraphic purposes it 18: 


and Anchor Works, Tipton ; Erith lronwerks, Kent; Vulcan Foundry, Coatbridge ; Stourbridge 


\ 


are Potantees and Manufacturers of a Complete System of Torpedoes for Harbour and Coast Defence, and the”. 
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